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Further difficulties arise from the fact that the tail
plane is usually In the "slip-stream,"' or hack-wash
from the airscrew, which is a rotating mass of air
and will therefore strike the two sides of the tail
plane at different angles. Yet again, the fuselage
and other parts of the aeroplane may deflect the
air which strikes the tail plane.

11* " Lifting " Tails. Now, where the four main
forces cannot be .satisfactorily balanced in them-

Slipstream
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cause a downward force while the engines are
running (Fig. 14). If, however, the engines stop,
whether voluntarily or involuntarily, the down-
ward slipstream will automatically cease to exist,
and the tail, by virtue of its positive angle of
incidence, which will now give it a positive angle
nf attack, wiH receive an upward lift which will
help to put the flying boat into a position for a
glide (Fig. 15). But there is a drawback to this
solution; it is that in normal flight we have to
carry a perpetual downward force on the tail,
which is just the same as carrying so much extra
weight, and this extra force has to be compensated
for by just so much extra lift from the main planes
or by so much reduction in the weight-carrying
capacity of the machine.

12. The Adjustable Tall Plane. Even in the
normal type of aeroplane the problem of balance
is not yet completely solved, because, once the
designer has settled the size and angle of the tail
plane, the forces which it will experience will be

FIG. 16. ADJUSTABLE TAIL PJQANE

selves, the tail plane may be called upon to provide

a more or less permanent balancing force either

upwards or downwards.  For this purpose it may

be cambered in the same way as an ordinary

aerofoil, and as the force required is often a down-
ward one, it may even be shaped like an inverted

aerofoil.  Interesting cases of this sort may often

be found in flying boats; here we have the difficulty

of high thrust line and low drag turning the boat

nose downwards.  If we counteract this by arrang-
ing that the lift shall be in front of the weight, Co-nfrol   from  CockpiK

we  are  confronted  with  the  stalling problem,

already mentioned, and much, ingenuity has been

used In flying-boat design in the attempt to find a

outside the control of the pilot, and although they

_______________________________________________ may automatically compensate for such tMngs as

_..........                r changes in the position of the lift on the main

planes, they cannot possibly deal with changes of
weight such as are caused by the dropping of
bombs and consumption of fuel. For this reason
the adjustable tail plane was introduced, this being
operated by an actuating gear,and controlled by
a wheel or lever in the pilot's cockpit. This
enables the pilot to alter the angle of setting of the
tell planes during flight (Fig. 16), and so cause
downward or upward forces upon it at will, thus
balancing the aeroplane under all conditions.
Although this device was originally intended to
cure such vices as "nose-" or "tail-heaviness"
caused by the 'dropping of bombs or changes in
the distribution of weight, it was found so useful
in' compensating for slight changes of balance due
to flying or climbing at different angles of attack*
gliding with the engine "off," and so on, that it is
now employed on nearly all modem aeroplanes..

The angle of the setting of the tail plane has a
vital effect on the stability of the aeroplane, and
therefore the range through wMch the pilot can
* the tail plane is definitely laid down by the

force
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satisfactory solution.  One method is to arrange
for a large downward force upoa              plane in

normal flight;   this may be (toae by having an
inverted camber oa the toil plane                  "by

inclining the engines aant theieftae the
shafts with their          upwards, so          the slip-

stream flows downwawts on, to the talL.' By
means the inverted tail plane may be gives a
positive riggers' angle of iaeMenee ant! yefc
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